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(54) MEDIUM TONE DISPLAY METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the observed 
image quality of a moving image by selecting divided light 
emitting element groups so as to be lighted with not- 
lighted light emitting element group timewise inbetween 
thereby preventing occurrence of an abnormal image. 
SOLUTION: After an input signal A/D-converted by an 
A/D converter section 1 is subject to signal processing 
such as gamma correction by a digital signal processing 
section 2. the processed signal is stored in a field 
memory 3 as image data. The signals from the field 
memory 3 are read in the display order on a display 
panel 8, a data conversion section 4 converts the signals 
into data in compliance with the display method and the 
resulting data are fed to a display panel drive section 5. 
In this case, a time of lighting from a head of a first light 
emitting element group till a head of a last light emitting 
element group is not in excess of a half of one field, and 
in order to display a medium tone, one or plural light 
emitting element groups are lighted in the order of a light 

emitting element group having a weight of a highest tone while being divided into two so as to 
have almost the same weight in a way that the divided light emitting element groups have not- 
lighted light emitting element groups inbetween timewise. 
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processing section in which digital signal processing including gamma reverse amendment processing is 
performed between said A/D-conversion sections and said field memories. 
[Claim 7] The halftone display according to claim 5 or 6 characterized by connecting sequential 
connection of said field memory and said data-conversion section to sequential [ of reverse ]. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
deunages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the halftone method of presentation of the display using 
the so-called subfield method which displays the dynamic image which a plasma display panel (it is 
hereafter described as PDP (Plasma Display Panel)) etc. has the memory of a binary display, and has 
halftone by time superposition of the binary image of weighting **** plurality, respectively, and the 
equipment used for it. 
[0002] 

[Description of the Prior Art] The so-called subfield method is used in order to display the image which 
has halftone in a display with binary memory. The example of this notation is shown in drawing 7 . This 
is an example which displays TV image of 8 bits and 256 gradation. The binary image (subfield) of 
eight sheets constitutes the image (1 field) of one sheet. In the period when the part of a slash emits light 
by drawing 7 (a), the time die length of this part or the pulse number within this part which emits light 
performs weighting (brightness is changed). Each subfield has the weight (brightness) of 1, 2, 4, 8, 16, 
32, and 64,128 according to a binary system, respectively. Halftone is displayed by which subfield each 
pixel of PDP makes emit light, as shown in drawing 7 (b) (the subfield of ON emits light to each 
gradation). For example, the brightness equivalent to 147 is obtained when weight emits light in the 
subfield of 128, 16, 2, and 1. 
[0003] 

[Problem(s) to be Solved by the Invention] By the conventional subfield method, as shown in reference, 
Masuda, Yamaguchi, Mikoshiba, and Konoue: "the false profile-like noise looked at by the Pulse- 
Density-Modulation animation display", TV institute technical report, Vol.19, No.2, IDY 95-21, and 
pp.6 1-66, the noise of the shape of a pecuUar false profile was seen to the dynamic image, and there was 
a problem that image quality deteriorated. Since an eye keeps it later on to a dynamic image, this is for 
the time domain of integration of an eye to change spatially. That is, if a look moves two or more pixels 
in 1 field at the rate which moves, addition of a subfield will be performed not ranging over the inside of 
a pixel of one but ranging over two or more pixels, a normal image will no longer be obtained, and 
image quality will deteriorate. On the other hand, since the look is being mostly fixed in the still picture, 
in each pixel, addition of a subfield is performed normally, and there is no degradation of image quality. 
This phenomenon is notably seen in the location a new bit stands by binary system display, when 
gradation changes to 127 to 128, or 63-64. 

[0004] Eight subfields explain the cause which image quality degradation generated at the time of a cine 
mode display produces in the conventional subfield method which displays 256 gradation using drawing 
8 (a). The axis of abscissa of drawing expresses the location of the longitudinal direction of a panel, and 
an axis of ordinate expresses time amount. When the left-hand side of a screen moves [ the pattem of the 
level of 127 ] to the level of 128, right-hand side moves to the right, and an eye follows it, by the eye, an 
integral like an arrow head will be performed. The continuous line of drawing 8 (b) shows this integral 
result. At this time, the location where the level sensed for an eye becomes around [ 255 ] the 1 field 
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exists, it differs from surrounding level (127,128) greatly, and this causes image quality degradation. 
[0005] However, extent of degradation at the time of people looking at a screen actually on a display is 
not appropriately expressed only with this integral result. In case [ a certain ] it guesses a fixed distance 
****** view, in order that people may actually recognize a display through human being's vision 
property (spatial low pass filter), it is hard coming to recognize a detailed optical change, and the 
property which make a noise (image quality degradation) hard to sense has it. That is, the integral result 
21 in the drawing 8 (b) continuous line will be caught as a property 22 of the broken line over which the 
low pass filter in a panel longitudinal direction was covered. Here, considering an integral path, the 
slanting path is integrated to the direction of time amount, and the longitudinal direction of a panel like 
drawing 8 (a). Therefore, in case the property which suited the above human beings' vision property is 
searched for, it can transpose to performing the above-mentioned integral to the curve of the broken line 
which covered the time low pass filter over each flashing caution signal 127 and 128 like drawin g 8 (c), 
and can think. 

[0006] The curve shown with the broken line of drawing 8 (c) expresses typically with each flashing 
caution signal the case where it lets a low pass filter pass. Although image quality degradation of the 
noise visually recognized when a look moves according to this caught luminescence in the field as a 
lump of one big luminescence rather than the fine pattern of luminescence, it can be considered that it is 
dependent on a phase change. That is, as main factors which influence the image quality degradation, 
you may think as change of the time center of gravity of luminescence. In the case of drawing 8 (c), the 
center of gravity is greatly shifted by both luminescence pattem, and it turns out that image quality 
degradation is large. Therefore, it is required to make it not change the time center of gravity of 
luminescence in the field to improving the noise generated when a look moves, i.e., the noise which 
image quality degradation and the still picture which are generated at the time of a cine mode display 
also generate with change of a view, with level. 

[0007] Although the above explanation described between the level of 128 and 127, the same is said of 
the level not more than it, and it is clear that it is desirable to make it the arrangement by which it is hard 
to move a center of gravity also about a low-ranking bit as shown in this invention. 
[0008] Next, as shown in drawing 9 (a) and (b), it is the thing of the form which divides 1 bit of high 
orders into two subfields with the weight of 64, and puts other bits in time, and the time amount from 
the furst luminescence in the field to the last luminescence considers the case of being close to 1 field 
length. Drawing 9 (a) is the case where, as for drawing 9 (b), the level of 128 is emitting light, when the 
level of 127 is emitting light. In drawing 9 (a), the center of gravity of luminescence is in the A point of 
the core of the field mostly. However, in drawing 9 (b), when it sees by continuous time flow, it will 
move at a B point. For this reason, in the location where gradation changes to 128 from 127, a center of 
gravity changes a lot and the image quality over a dynamic image deteriorates. In order to lose migration 
of the center of gravity seen by such time flow, it is required to make it the time amount from the head 
23 of the first luminescence group in the field to the head 24 of the last luminescence group become 1/2 
or less [ of the 1 field ], as shown in drawin g 9 (c). 

[0009] When the subfield method is used, even if the data of an image change, as the object of this 
invention does not produce change of the center of gravity of luminescence as much as possible, it 
prevents image quality degradation of a djniamic image. 

[0010] The display of drawing 9 in an order from what has the weight of the top luminescence group of 
this invention approach described later In what processed the latter part arranged so that the weight of 
one or more luminescence groups may be divided into two so that it may become almost respectively 
equal, and the divided luminescence group concerned may sandwich a residual luminescence group in 
time It is what illustrates the case where it is applied to the example which has the period of about 1 
field length. Only in the example of this instantiation The approach of the invention in this application is 
not completed only by processing of said latter part. To the invention in this application namely, the 
time amount from the head of the first luminescence group in the field to the head of the last 
luminescence group In order to show that the preceding paragraph that it is the time amount which does 
not exceed 1/2 of the 1 field also needs to be processed, a Prior art dares explain. 
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[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the halftone method of 
presentation conceming this invention Each pixel of the dynamic image which has halftone for every 
field in each field In the halftone method of presentation which piles up in time the luminescence group 
binary [ two or more ] carries out weighting with time amount width of face or a luminescence pulse 
number in the meantime, and it was made to emit light, and displays it The time amount from the head 
of the first luminescence group in said field to the head of the last luminescence group In an order from 
what is the time amount which does not exceed 1/2 of the 1 field, and has the weight of the top 
luminescence group in order to display halftone The weight of one or more luminescence groups is 
divided into two so that it may become almost respectively equal, and it is characterized by arranging so 
that the divided luminescence group concerned may sandwich a residual luminescence group in time. 
[0012] The halftone display conceming this invention each pixel of the dynamic image which has 
halftone for every field moreover, in each field In the halftone display which piles up in time the 
luminescence group binary [ two or more ] carries out weighting with time amount width of face or a 
luminescence pulse number in the meantime, and it was made to emit light, and displays it The A/D- 
conversion section from which the equipment concerned changes an input analog video signal into a 
digital signal. The field memory which accumulates the digital signal concemed as image data. The 
data-conversion section which carries out conversion control with the control signal from a control 
signal generator, and outputs the accumulated image data, While having the display-panel actuator 
which generates the driving signal for driving a display panel with the outputted translation data 
concemed, and a display panel one by one It has the timing signal generating section which generates 
the timing pulse which is controlled by the synchronizing signal contained in an input video signal, and 
controls said A/D-conversion section and said field memory, and said control signal generating section 
in timing. Conversion of said image data in said data-conversion section the time amount from the head 
of the first luminescence group in said field to the head of the last luminescence group In an order from 
what is the time amount which does not exceed 1/2 of the 1 field, and has the weight of the top 
luminescence group in order to display halftone The weight of one or more luminescence groups is 
divided into two so that it may become almost respectively equal, and it is characterized by being the 
conversion arranged so that the divided luminescence group concemed may sandwich a residual 
luminescence group in time. 
[0013] 

[Embodiment of the Invention] With reference to an accompanying drawing, an example explains the 
gestalt of operation of this invention to a detail below. The 1st example of the notation by this invention 
is shown in drawing 1 . This is an example which displays the image of 8 bits, i.e., 256 gradation. It is 
drawing showing whether it is (ON) to which, as for drawing 1 (b), which subfield emits light to 
gradation in drawin g 1 (a) to the configuration of a subfield. At drawing 1 (a), the time die length of this 
part or the pulse number within this part which emits light performs weighting like drawing 7 (a) in the 
period when the part of a slash emits light. In the 1st example, it displays by dividing 1 bit of high orders 
into two subfields with the weight of 64 using nine subfields, and 7 bits of low order are displayed in 
seven subfields which have the weight of 64, 32, 16, 8, 4, 2, and 1, respectively according to a binary 
system. It is drawing 1 (a), and a subfield 5 is equivalent to the display of the 2nd bit from a high order, 
and subfields 2-4 and subfields 6-8 are equivalent to the display for 6 bits of low order for subfields 1 
and 9 at the display for 1 bit of high orders, the inside of the bit which is not divided and a bit with the 
largest weight, i.e., a high order to the 2nd bit, — a time-axis — seeing — the whole luminescence time 
amount ~ it has placed in the center mostly. Since the form which divides a bit with large weight into 
two, and puts other bits in time is taken, even if the gradation to display changes, it does not move 
greatly in the center of gravity of luminescence. 

[0014] *1, *2, and *3 show the respectively same weighting as the gradation 0-7 of this drawing, 
gradation 0-15, and gradation 0-31 by drawing 1 (b). 

[0015] The 2nd example of this invention is shown in drawin g 3 . This is an example which displays the 
image of 7 bits, i.e., 128 gradation. It is drawing showing which subfield emits light to gradation in 
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drawing 3 (a), as for drawing 3 (b) to the configuration of a subfield. In the 2nd example, it displays by 
dividing 2 bits of high orders into every two subfields with the weight of 32 and 16 using nine subfields, 
and 5 bits of low order are displayed in five subfields which have the weight of 16, 8, 4, 2, and 1, 
respectively according to a binary system. Subfields 1 and 9 are equivalent to 1 bit the display of a 
minute of high orders by drawing 3 (a) at the display subfields 3-4 and whose subfields 6-7 a subfield 5 
is parts for 4 bits of low order in the display of a high order to the 3rd bit at the display of a high order to 
the 2nd bit for subfields 2 and 8. the inside of the bit which is not divided and a bit with the largest 
weight, i.e., a high order to the 3rd bit, — this case — a time-axis ~ seeing — the whole luminescence 
time amount — it has placed in the center mostly. 

[0016] In the 2nd example, although luminescence in the field to the first luminescence [ last ] has 
crossed the 1/2 field, the time amount from the head of the first luminescence group to the head of the 
last luminescence group makes it the 1/2 or less field. 

[0017] The 3rd example of this invention is shown in drawing 4 . Although this is an example which 
displays the image of 7 bits, i.e., 128 gradation, like the 2nd example in nine subfields, arrangement of 
the lower bit which is not divided differs. It is drawing showing which subfield emits light to gradation 
in drawing 4 (a), as for drawing 4 (b) to the configuration of a subfield. Although it is the same as that of 
the 2nd example that subfields 1 and 9 hit to the display for 1 bit of high orders, and subfields 2 and 8 
have hit to the display of the 2nd bit from the high order by drawing 4 (a), a subfield 6 is equivalent to 
the display of the 3rd bit from a high order, and subfields 3-5 and a subfield 7 are equivalent to the 
display for 4 bits of low order. 

[0018] although the 3rd bit is applied to the subfield 6 from a bit with the largest weight, i.e., a high 
order, among the bits which are not divided, if it sees on a time-axis - the whole luminescence time 
amount — it has placed in the center mostly. 

[0019] The 4th example of this invention is shown in drawing 5 . Although this is an example which 
displays the image of 128 gradation, the subfield where weight is large is divided to a display pattern as 
shown in drawing 6 , respectively. The original patterns are eight subfields as shown in drawing 6 , 
display in 2 bits of high orders by the time amount width modulation with the weight of 32 of subfield 
****** continuous at three pieces, and show 5 bits of low order according to a binary system by five of 
subfield ********** which has the weight of 16, 8, 4, 2, and 1, respectively. That is, as shown in 
drawing 6 , the subfield of the subfield which displays 2 bits of high orders which emits light one [ at a 
time ] in order from subfield ** to ** whenever 2 bits of high orders build one and gradation goes up 
whenever it increases by 32 that is, increases continuously. Drawing 5 divides into two in this the 
subfield where weight is the largest, i.e., subfield [ with the weight of 32 ] ******, respectively. 
[0020] It is drawing showing which subfield emits light to gradation in drawing 5 (a), as for drawing 5 
(b) to the configuration of a subfield. drawing 5 (a) — subfields 1 and 1 1 — the display of subfield ** of 
origin — subfields 2 and 10 — the display of subfield ** of origin — a subfield 6 is equivalent to the 
display of subfield ** of origin, and subfields 4-5 and subfields 7-8 are equivalent to the display of 
subfield ** of origin for subfields 3 and 9 at the display for 4 bits of low order. 

[0021] luminescence of the inside of the bit which is not divided and a bit with the largest weight, i.e., 
subfield ** of origin, — a subfield 6 — guessing --**** — a time-axis — seeing — the whole 
luminescence time amount — it has placed in the center mostly. 

[0022] Next, the circuitry block diagram for realizing the above-mentioned method of presentation is 
shown in drawing 2 . In drawing 2 (a), after the input signal carried out A/D-conversion 1 is carried out 
in signal processing, such as gamma reverse amendment, in the digital-signal-processing section 2, it is 
stored in a field memory 3 as image data. Reading appearance of the read-out from a field memory 3 is 
carried out to the order of a display in a display panel 8, it is changed into the data which followed the 
method of presentation by this invention in the data-conversion section 4, and is sent to the display- 
panel actuator 5. The data-conversion section 4 outputs the image data (the above-mentioned example 8 
bits or 7 bits) which expresses gradation as shown in drawing 2 (c), and 1 bit data (ON/OFF data) which 
followed the method of presentation of this invention by the subfield number like drawing 1 (b), 
drawin g 3 (b), drawing 4 (b), and drawin g 5 (b). The output signal of the timing signal generating 
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section 6 or the control signal generating section 7 is used for these control. Although drawing 2 (b) is 
the almost same configuration as drawing 2 (a), the locations of the data-conversion section 4 differ. In 
drawing 2 (b), image data is sent to the field memory 3, after changing beforehand according to the 
order of a display in a display panel. 

[0023] In the method of presentation in this invention, in case weight is divided and a subfield is 
increased, the configuration of the original subfield does not need to be altogether displayed according 
to the binary system, moreover, if the weight of luminescence is arranged so that the center of gravity of 
luminescence may become about 1 law on the occasion of all halftone displays, all of spacing of a 
subfield and spacing of luminescence do not need to be regularity. Moreover, although the above- 
mentioned example displayed the image of 8 bits, 256 gradation and 7 bits, and 128 gradation, the 
number of bits, i.e., the number of gradation, is not restricted to this. Moreover, if a luminescence group 
is arranged so that the center of gravity of the whole luminescence cannot change easily although [ two ] 
displayed equally in case weight is divided in the above-mentioned example, it is not necessary to be 
two perfect division into equal parts. 
[0024] 

[Effect of the Invention] When observing the dynanfiic image which has halftone if this invention 
approach and equipment are used as explained to a detail above, generating of the unusual image by 
addition of the ****** subfield by migration of a look can be prevented, and view ****** dynamic 
image can be raised. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 For (a), (b) is drawing showing the method of presentation in the 1st example of this 
invention, and drawing showing selection of the subfield in the 1st example of this invention. 
[Drawing 2] For (a) and (b), (c) is drawing showing the example of a circuit which realizes this 
invention method of presentation, and the explanatory view of the data-conversion section in the 
example of a circuit which realizes this invention method of presentation. 

[ Drawing 31 For (a), (b) is drawing showing the method of presentation in the 2nd example of this 
invention, and drawing showing selection of the subfield in the 2nd example of this invention. 
[Drawin g 4 ] For (a), (b) is drawing showing the method of presentation in the 3rd example of this 
invention, and drawing showing selection of the subfield in the 3rd example of this invention. 
[Drawing 51 For (a), (b) is drawing showing the method of presentation in the 4th example of this 
invention, and drawing showing selection of the subfield in the 4th example of this invention. 
[Drawing 61 Drawing showing the method of presentation before applying this invention to the 4th 
example of this invention. 

[Drawin g 71 For (a), (b) is drawing showing the conventional fundamental method of presentation, and 
drawing showing selection of the subfield in the conventional fundamental method of presentation. 
[ Drawing 8] For (a), drawing which explains the cause of image quality degradation produced at the 
time of a cine mode display in the conventional fundamental method of presentation, and (b) are 
drawing showing the center of gravity of luminescence at the time of displaying the level of 127 and 128 
in drawing having shown the brightness visually caught in the conventional fundamental method of 
presentation when a look moves, and the fundamental method of presentation of (c) former. 
[Drawing 91 (a) the time interval from the first luminescence in the field to the last luminescence 
Drawing showing the center of gravity of luminescence at the time of displaying the level of 127 when 
close to 1 field length, (b) the time interval from the first luminescence in the field to the last 
luminescence For (c), the time interval from the head of the first luminescence group in the field to the 
head of the last luminescence group is drawing showing the center of gravity of luminescence at the 
time of displaying the level of 128 when close to 1 field length, and drawing showing the luminescence 
pattern of the case of 1/2 or less of the 1 field. 
[Description of Notations] 

1 A/D-Conversion Section 

2 Diigital-Signal-Processing Section 

3 Field Memory 

4 Data-Conversion Section 

5 Display-Panel Actuator 

6 Timing Signal Generating Section 

7 Control Signal Generating Section 

8 Plasma Display Panel (PDP) 
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[Drawing 11 
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